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Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I  Inspection  Report  for  Greenwood  Lake  Dam  in 
Passaic  County,  New  Jersey  which  has  been  prepared  under  authorization 
of  the  Dam  Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of 
the  dam's  condition  is  given  in  the  front  of  the  report. 

•  Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance.  Greenwood  Lake  Dam,  initially  listed  as  a 
high  hazard  potential  structure,  but  reduced  to  a  significant  hazard 
potential  structure  as  a  result  of  this  inspection,  is  judged  to  be  in 
fair  overall  condition.  The  dam's  spillway  is  considered  inadequate 
since  63  percent  of  the  Spillway  Design  Flood— SDF  -  would  overtop  the 
dam.  (The  SDF,  in  this  instance,  is  one  half  of  the  Probable  Maximum 
Flood.)  To  insure  adequacy  of  the  structure,  the  following  actions, 
as  a  minimum,  are  recommended; 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  In  addition,  studies  should  be  undertaken  to 
determine  the  hydrologic  and  hydraulic  ability  of  the  bridge  to 
withstand  overtopping  and  of  the  gate  house  to  withstand  hydrostatic 
pressure.  Any  remedial  measures  necessary  to  insure  the  adequacy  of 
the  spillway  and  to  prevent  overtopping  should  be  initiated  within 
calendar  year  1980. 
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b.  Within  six  months  frua  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to  determine  the 
dam's  foundation  condition  and  structural  stability.  This  should 
include  test  borings  to  determine  material  properties  relative  to 
stability.  Any  remedial  measures  found  necessary  should  be  initiated 
within  calendar  year  1980. 

c.  The  seepages  noted  on  the  right  bank  should  be  investigated 
within  three  months  from  the  date  of  approval  of  this  report.  Any 
remedial  measures  found  necessary  should  be  initiated  within  calendar 
year  1980. 

d.  The  following  remedial  actions  should  be  completed  within  six 
months  from  the  date  of  approval  of  this  report: 

(1)  Repair  all  spalled,  eroded  and  cracked  concrete  with 
epoxy  cement. 

(2)  Replace  the  trash  screens,  restore  the  lifting  gantry  and 
re-open  access  to  the  rear  gate-house  platform. 

e.  The  following  remedial  actions  should  be  completed  within  one 
year  from  the  date  of  approval  of  this  report: 

(1)  The  existing  dam  plans  and  drawings  should  be  annotated 
and  updated  to  form  a  coherent  as-built  set. 

(2)  All  low-level  sluice  gates  should  be  inspected  by  a 
diver.  Based  on  the  results  of  the  divers  inspection,  repair 
low-level  sluices  as  necessary.  The  extent  of  erosion  in  the  monolith 
joints  should  be  investigated  at  the  same  time. 

(3)  Study  the  need  for  and  if  necessary  provide  additional 

low-level  discharge  facilities.  * 

(A)  A  formalized  program  of  annual  inspections  of  the  dam 
should  be  initiated,  utilizing*  the  standard  visual  check  list  in  this 
report.  Headwater  and  tailwater  gages  should  be  read  during  severe 
rainstorms  and  at  routine  operating  and  maintenance  visits  to  the 
dam.  A  permanent  log  should  be  kept  of  ail  maintenance  visits  to  the 
dam,  the  lake  and  the  outlet  passages.  Movement  and  settlement  of  the 
structures  should  be  monitored  regularly  by  means  of  surveying 
nonuments.  All  seepage  should  be  monitored. 
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A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
letter,  a  copy  will  also  be  sent  to  Congressman  Robert  A.  Roe  of  the 
Eighth  District.  Under  the  provision  of  the  Freedom  of  Information 
Act,  the  inspection  report  will  be  subject  to  release  by  this  office, 
upon  request,  five  days  after  the  date  of  this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia  22161  at 
a  reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  Safety  Program  will  be  the 
implementation  of  the  recommendations  made  as  a  result  of  the 
inspection.  We  accordingly  request  that  we  be  advised  of  proposed 
actions  taken  by  the  State  to  implement  our  recommendations. 


Sincerely , 


As  stated  Colonel,  Corps  of  Engineers 

District  Engineer 


Copies  furnished: 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.O.  Box  CN029 

Trenton,  NJ  08625 

Mr.  John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Management 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.O.  Box  CN029 
Trenton,  NJ  08625 


GREENWOOD  LAKE  DAM  (NOjOlB?) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dam  was  inspected  on  9  and  31  May  and  3  June  1979  by  Frederic  R. 
Harris,  Inc.  under  contract  to  the  State  of  New  Jersey.  The  State, 
under  agreement  with  the  U.S.  Army  Engineer  District,  Philadelphia, 
had  this  inspection  performed  in  accordance  with  the  National  Dam 
Inspection  Act,  Public  Law  92-367. 

Greenwood  Lake  Dam,  initially  listed  as  a  high  hazard  potential 
structure,  but  reduced  to  a  significant  hazard  potential  structure  as 
a  result  of  this  inspection,  is  judged  to  be  in  fair  overall 
condition.  The  cam's  spillway  is  considered  inadequate  since  63 
percent  of  the  Spillway  Design  Flood — SOF  -  would  overtop  the  dam. 
(The  SOF,  in  this  instance,  is  one  half  of  the  Probable  Maximum 
Flood.)  To  insure  adequacy  of  the  structure,  the  following  actions, 
as  a  minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  In  addition,  studies  should  be  undertaken  to 
determine  the  hydrologic  and  hydraulic  ability  of  the  bridge  to 
withstand  overtopping  and  of  the  gate  house  to  withstand  hyorostatic 
pressure.  Any  remedial  measures  necessary  to  insure  the  adequacy  of 
the  spillway  and  to  prevent  overtopping  should  be  initiated  within 
calendar  year  1980. 

b.  Within  six  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to  determine  the 
dam's  foundation  condition  and  structural  stability.  This  should 
include  test  borings  to  determine  material  properties  relative  to 
stability.  Any  remedial  measures  found  necessary  should  be  initiated 
within  calendar  year  1980. 

c.  The  seepage  noted  on  the  right  bank  should  be  investigated 
within  three  months  from  the  date  of  approval  of  this  report.  Any 
remedial  measures  found  necessary  should  be  initiated  within  calendar 
year  1900. 

d.  The  following  remedial  actions  should  be  completed  within  six 
months  from  the  date  of  approval  of  this  report: 


(1)  Repair  all  spalled,  eroded  and  cracked  concrete  with 
epoxy  cement . 

(2)  Replace  the  trash  screens,  restore  the  lifting  gantry  and 
re-open  access  to  the  rear  gate-house  platform. 

e.  The  following  remedial  actions  should  be  completed  within  one 
year  from  the  date  of  approval  of  this  report: 

(1)  The  existing  dam  plans  and  drawings  should  be  annotated 
and  updated  to  form  a  coherent  as-built  set. 

(2)  All  low-level  sluice  gates  should  be  inspected  by  a 
diver.  Based  on  the  results  of  the  diver's  inspection,  repair 
low-level  sluices  as  necessary.  The  extent  of  erosion  in  the  monolith 
joints  should  be  investigated  at  the  same  time. 

(3)  Study  the  need  for  and,  if  necessary,  provide  additional 
low-level  discharge  facilities. 

(a)  a  formalized  program  of  annual  inspections  of  the  dam 
should  be  initiated,  utilizing  the  standard  visual  check  list  in  this 
report.  Headwater  and  tailwater  gages  should  be  read  during  severe 
rainstorms  and  at  routine  operating  and  maintenance  visits  to  tne 
dam.  A  permanent  log  should  be  kept  of  all  maintenance  visits  to  the 
dam,  the  lake  and  the  outlet  passages.  Movement  and  settlement  of  tne 
structures  should  be  monitored  regularly  by  means  of  surveying 
monuments.  All  seepage  should  be  monitored. 


Colonel,  Corps  of  Engineers 
District  Engineer 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State  Located: 
County  Located: 
Stream: 

Date  of  Inspection: 


Greenwood  Lake,  I.D.  NJ00187 
New  Jersey 
Passaic  County 
Wanaque  River 

May  9,  May  31,  and  June  3,  1979 


Assessment  of  General  Condition 


Greenwood  Lake  Dam  is  a  gravity  reinforced  concrete  dam  approximately 
240  feet  long  and  17  feet  high,  consisting  of  two  unregulated  spillways 
and  a  centred,  gate-house  which  controls  the  low-level  sluices.  The 
general  conditions  of  Greenwood  Lake  Dam  is  fair.  There  is  evidence 
of  seepage  downstream  of  the  dam.  Areas  of  concrete  throughout  the 
dam  have  been  eroded  and  spillway  wingwalls,  bridge  supports  and  gate¬ 
house  foundations  show  signs  of  minor  cracJcing.  The  low-level  outlets 
are  presently  operable.  The  hazard  potential  is  rated  "significant." 

The  safety  of  Greenwood  Lake  Dam  is  considered  questionable  in  view  of 
its  lack  of  spillway  capacity  to  pass  one  h2Llf  the  PMF  without  over¬ 
topping  the  dam.  The  spillway  is  capable  of  passing  a  flood  equal  to 
31%  of  the  PMF  and  is  assessed  as  "inadequate." 

At  present,  the  engineering  data  available  is  not  sufficient  to  make 
a  definitive  statement  on  the  stability  of  the  dam. 

The  following  actions ^  therefore,  are  recommended  along  with  a  time¬ 
table  for  their  completion. 

1.  Investigate  the  seepage  downstream  within  3  months.  Depending  on 
the  results  of  the  investigation,  the  need  for  corrective  measures 
can  be  considered  and  if  necessary,  undertaken. 

2.  Establish  a  flood  warning  system  for  the  downstream  communities 
within  3  months,  especially  for  the  Hewitt  area. 

3.  Carry  out  a  more  precise  hydrologic  and  hydraulic  analysis  of  the 
dam  within  six  months,  to  determine  the  need  aind  type  of  mitigating 
measures  necessary.  If  required,  conduct  a  study  of  the  means  of 
increasing  spillway  discharge  capacity  and  develop  alternative 
schemes  for  construction.  This  should  include  the  installation  of 

*a  tailwater  gage. 


4.  Inspect  all  low-level  sluice  gates  by  a  diver  within  12  months 
and  repair  as  necessary.  The  extent  of  erosion  in  monolith  joints 
should  be  investigated  at  the  same  time. 

5.  Investigate  the  da.F.  foundation  euid  conduct  a  stability  analysis 
based  on  the  findings  within  6  months. 

6.  Carry  out  remedial  measures  to  the  dam  stJTicture  within  6  months, 
including  repair  of  eroded,  cracked  and  spalled  concrete  with 
epoxy  cement  and  restoration  of  the  trash  screen  gantry. 

Furthermore,  while  of  a  less  urgent  nature,  the  following  additional 

action  is  recommended  cUid  should  be  carried  out  in  the  near 

future . 

1.  Existing  plans  eUid  drawings  of  the  dam  should  be  annotated  and  up¬ 
dated  to  form  a  coherent  as-built  set. 

2.  A  program  of  annual  inspection  and  mainten^ulce  should  be  initiated. 
This  should  include  updating  the  operation  and  maintenance  log,  and 
monitoring  of  seepage  downstream. 

3.  Replace  the  trash  screens. 

4.  Consider  providing  additional  low-level  discharge  facilities. 

Antnony  G.  Posch,  P.?. 

AGP/REJ/ak 
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Greenwood  Lake  Dam 

Overall  view  of  dam  from  left  abutment.  May  9,  1979 
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PBEPACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investiga¬ 
tions.  Copies  of  these  guidelines  may  be  obtained  from  the  Office 
of  Chief  of  Engineers,  Washington,  D.C,  20314.  The  purpose  of  a 
Phase  I  Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazuds  to  human  life  or  property.  The  assessment 
of  the  general  condition  of  the  dam  is  based  upon  availaJsle  data 
and  visual  inspections.  Detailed  investigation,  emd  analyses  in¬ 
volving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspec¬ 
tion  team.  It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  5md  constantly  changing  internal  and  external 
conditions,  emd  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 

Only  through  continued  care  and  inspection  can  there  be  cuiy  chamce 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guide¬ 
lines,  the  Spillway  Test  flood  is  based  on  the  estimated  "probable 
Maximian  Flood”  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  The  test  flood  provides  a  measure 
of  relative  spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  con¬ 
sidering  the  size  of  the  dam,  its  general  condition  emd  the  down¬ 
stream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
GREENWOOD  LAKE  DAM,  I.D.  NJ00.187 


SECTION  1 ;  PROJECT  INFORMATION 


1 . 1  General 

a .  Authority 

The  National  Dam  Inspection  Act  (Public  Law  92-367,  1972)  pro¬ 
vides  for  the  National  Inventory  and  Inspection  Program  by  the 
U.S.  Army  Corps  of  Engineers.  This  inspection  was  made  in  ac¬ 
cordance  with  this  authority  under  Contract  C-FPM  No.  35  with 
the  State  of  New  Jersey  who,  in  turn  is  contracted  to  the 
Philadelphia  District  of  the  Corps  of  Engineers. 

b.  Purpose  of  Inspection 

The  visual  inspection  of  Greenwood  Lake  Dam  was  made  on  May  9, 

May  31  auid  June  3,  1979.  The  purpose  of  the  inspection  was  to 
make  a  general  assessment  as  to  the  structural  integrity  and 
operational  adequacy  of  the  dam  embankment  amd  its  appurtenant 
structures . 

c.  Scope  of  Report 

The  report  simmiarizes  available  pertinent  data  relating  to  the 
project;  presents  a  summary  of  visual  observations  made  during 
the  field  inspection;  presents  an  evaluation  of  hydrologic  and 
hydraulic  conditions  at  the  site;  presents  an  evaluation  as  to 
the  structural  adequacy  of  the  veurious  project  features;  and 
assesses  the  general  condition  of  the  dam  with  respect  to  safety. 

1.2  Description  of  Project 

a.  Description  of  Dam  and  Appurtenances 

Greenwood  Lake  Dam  is  a  reinforced  concrete  structure  approxi¬ 
mately  240  feet  long  and  17  feet  high,  consisting  of  the  following 
major  components: 

1.  Left  spillway. 

2.  Gate  house 

3.  Right  spillway. 

4 .  Rock  abutments . 
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Th«  left  spillway  is  90  feet  long  of  ogee  shape  and  is  flanked  on 
the  left  by  a  natural,  rock-abutment.  On  the  right,  this  spillway 
aibuts  the  gate  house  building  which  houses  sluice  gates  and 
monitoring  devices. 

The  right  spillway  is  located  to  the  right  of  the  gate  house 
and  is  aibout  38  feet  long  overall.  It  consists  of  3  sections, 
each  10  feet  wide,  which  are  sepaurated  by  concrete  piers  supporting 
the  foot-bridge  to  the  gate  house.  Both  spillways  discharge  the 
water  into  a  stilling  basin  located  downstream.  The  basin  is 
flanked  on  the  right  by:>a  concrete  wingwall  from' the  bridge  abutments. 
On  the  left  it  is  confined  by  the  rock  channel  bank. 

The  gate-house  is  a  brick  building  on  top  of  a  reinforced  concrete 
base  structure.  There  are  three  sluice  gates  in  the  gate  house. 

The  gates  are  located  at  the  bottom  of  the  dam  at  elevation  14  feet 
below  the  crest  of  the  spillway.  They  are  equipped  with  rising- 
stems,  2- speed  geared  operators,  for  manual  operation.  Two  of  the 
gates  are  €0"  x  42"  and  lead  directly  into  the  downstream  channel 
(WaMgue  Riv^}..  The  third  sluice  gate  is  42"  x  42"  and  was 
originally  Intended  to  control  the  flow  to  a  penstock  5  feet  in 
diameter  emd  approximately  12,000  feet  long,  which  was  installed 
to  supply  water  to  a  private  manufacturing  company.  A  concrete 
surge  chamber  for  the  penstock  is  located  60  feet  downstream  from 
the  sluice  gate. 

Automatic  devices  in  the  gate  house  eure  intended  to  control  the 
outlet  flow.  A  weir  and  stsiff  gage  are  provided  in  the  downstream 
channel.  An  U.S.G.S.  Gage  Station  is  also  provided  at  the  weir. 

In  addition,  a  float-well  and  level  recording  device  are  installed 
in  the  gate-house. 

Location 

Greenwood  Lake  Dam  is  located  in  the  Township  of  West  Millford, 

Passetic  County,  New  Jersey.  It  is  accessible  by  means  of  a 
local  road  which  connects  to  East  Shore  Road. 

Size  and  Hazud  Classification 

Greenwood  Lake  Dam  hais  a  structural  height  of  17  feet  and  a  reser¬ 
voir  storage  of  20,490  acre-feet.  Since  it's  storage  lies  in  the 
range  1,000  to  50,000  acre  feet,  it  is  classified  in  the  dam  size 
category  as  being  of  "intermediate"  size.  A  hazard  potential  classi¬ 
fication  of  "significant"  has  been  assigned  to  the  dam  on  the  basis 
that  fadlure  would  result  in  limited  property  damage  jind  in  the  loss 
of  a  few  lives.  The  property  in  the  greatest  potential  danger  is 
East  Shore  Road  and  Route  511.  Up  to  twenty  houses  exist  at  Hewitt, 
about  2*1  miles  downstream, but  only  one  or  two  of  these  are  likely 
to  be  affected  by  discharge  from  Greenwood  Lake. 


Wanaque  Rasarvolr  is  located  about  five  miles  dovmstreao  from  the  dam. 
Overt^pinq  and  possible  breach  of  the  dam  will  cause  a  rise  in 
stage  at  this  reservoir/  but  detadled  investigation  of  this  is 
outside  the  scope  of  a  Phase  I  report.  It  should  be  treated  in 
the  more  detedled  hydrologic  and  hydraulic  ai»lysis  recommended. 

d .  Ownership 

Greenwood  Lake  0am  is  owned  by  the  State  of  New  Jersey. 

Bureau  of  Parks 
Trenton,  New  Jersey  08625 
(609)  292-4853 

ATT;  Mr.  John  Garcia,  Supervisor  Planning  fi  Design 

Local  Authority 
Ringwood  State  Park 
(201)  962-7031 

ATT:  Mr.  Bart  Wallin,  Assistant  Ranger 

f .  Design  amd  Construction  History 

Drawings  on  microfiche  at  the  New  Jersey  Department  of  Environ¬ 
mental  Protection  indicate  that  the  existing  dam  was  built  over 
and  around  an  original  masonry  dam.  The  drawings  of  the  existing 
structure  and  construction  details  are  available  on  microfiche  from 
NJDEP.  According  to  available  correspondence,  it  appears  that  the 
dam  construction  steurted  in  the  second  half  of  1927,  and  was 
completed  in  the  first  half  of  1928.  No  modifications  are  known 
to  have  been  made  since  then. 

g.  Normal  Operating  Procedures 

The  discharge  from  the  lake  is  over  2  unregulated  spillways  and 
it  is  allowed  to  naturally  balance  with  inflow  to  the  lake. •  An 
Assistant  Banger  of  Ringwood  State  Park  has  day-to-day  control 
of  the  dam  and  he  keeps  the  keys  to  the  locked  sluice  gates.  There 
is  a  contractual  obligation  on  the  State  Park  to  provide  a  minimum 
flow  at  all  times  to  Wanaque  Reservoir  downstream,  and  a  O.S.G.S. 
Gaging  Station  records  this  flow,  to  ensure  that  it  is  adequate. 

When  normal  spillway  flow  is  not  adequate,  the  low— level  sluices 
are  opened.  The  lake  is  never  normally  lowered,  and  no  regular 
maintenance  is  known  to  take  place. 
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1.3 


Pertinent  Data 


a.  Drainage  Area 

b.  Discharge  at  Dam  Site 

Maucimum  known  flood  at  dam  site: 

Ungated  spillway  capacity  at 
elevation  of  top  of  dam: 

Total  spillway  capacity  at 
maximum  pool  elevation: 

c.  Elevation  (feet  above  MSL) 

Top  of  dam: 

Recreation  pool: 

Spillway  crest: 

M2ucimum  pool  design  surcharge  (SDF) : 
Streambed  at  centerline  of  dam: 
Maximum  tailwater: 

d.  Reservoir 

Length  of  maximum  pool: 

Length  of  recreation  pool: 

e.  Storage  (acre-feet) 

Recreation  pool: 

Top  of  dam: 

Maximum  pool: 

f .  Reservoir  Surface  (acres) 

Top  of  dam: 

Spillway  crest: 


27.1  square  miles 


2  feet  edxjve  spillwav 
(Discharge  not  record 


3,089  cfs 
(elev.  639.1*) 


6,161  cfs 
(elev.  640.8') 


639.1 

635.7 
635.5 

640.8 
621 

627  (estimate) 


37,000  +  feet  (estimate) 
35,000  +  feet  (estimate) 

13,269 

20,490 

24,556 

2,000  (estimated) 
1,733 
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g.  Dam 
Type: 


Complex  reinforced  concrete 
gravity  structure. 


Length  Coverall) : 

approx.  270' 

Height : 

17' 

Top  width: 

2' 

Diversion  and  Regulating  Tunnel 

N/A 

Spillway 

Type; 

Two  ungated  concrete  ogees 
with  gate  house  in  the 
center. 

Length  of  weir: 

120 '  (net  length) 

Crest  elevation: 

635.52'  MSL 

Gates: 

None 

U/S  Channel: 

None 

D/S  Channel: 

After  the  spillway,  Wanaqiie 
River. 

Regulating  Outlets 

Low-level  outlet: 

Two  60"  X  42"  sluice  gates. 

Controls : 

Hamd  operated  geared  stems. 

Emergency  gate: 

None 

Other  outlet: 

5'  ^  penstoclc. 
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SECTION  2;  EMGINEERHIG  DATA 


2.1  Design 

Drawings  for  the  dam  auid  spillway  structures  were  available  in  the 
files  of  the  New  Jersey  Department  of  Environmental  Protection.  No 
design  computations  were  available,  but  some  basic  dimensions,  flow 
capacities  and  characteristics  are  available  on  the  dam  construction 
bid  documents  date  August  18,  1927. 

2.2  Construction 

The  dam  was  constructed  in  1927-28.  Engineering  data  on  the  construction 
of  the  dam  is  limited  to  progress  reports  and  an  Engineer's  description. 

2.3  Operation 

Records  of  daily  flows  are  kept  by  the  O.S.G.S. 

2.4  Evaluation 

a.  AvailzUbility 

The  availedsility  of  engineering  data  is  fair.  The  drawings  il¬ 
lustrating  the  plan,  sections  emd  topography  of  the  dam,  can  be 
obtained  from  the  New  Jersey  Department  of  Environmental  Protec¬ 
tion.  Correspondence  emd  basic  engineering  data  are  on  microfiche, 
also  at  the  NJDEP. 

b .  Adequacy 

The  engineering  data  available  (hydrologic  and  topographic  data 
of  the  area)  was  adequate  to  perform  hydrologic  and  hydraulic 
computations,  although  the  depth  of  the  lake  is  not  known.  A 
preliminary  assessment  of  the  dam  could  be  made  with  the  data 
obtained  in  the  field,  but  there  was  not  sufficient  data  to  per¬ 
form  a  computation  of  the  dam's  stability. 

c.  Validity 

The  stated  drawings  were  found  by  inspection  atnd  by  limited  mea¬ 
surement  in  the  field  to  be  valid,  except  that  the  datum  enployed 
is  not  MSL  datum. 
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SECTION  3;  VISUAL  INSPECTION 


3.1  Findings 

a .  General 

The  visual  inspection  made  of  Greenwood  LaJte  Dam  revealed  that  the 
dam  and  spillways  were  in  serviceable  condition,  but  that  a  regular 
program  of  inspection  and  repair  is  required  to  maintain  its 
serviceability . 

b.  Dam 

Greenwood  Lake  Dam  has  rock  abutments  emd  consists  of  3  components 
which  can  be  classified  as  appurtenant  structures.  All  component 
structures  are  of  reinforced  concrete,  (except  for  paurt  of  the 
gate  house  which  has  brick  walls)  and  appear  to  be  basically  sound. 
The  rock  eibutments  were  found  to  have  no  obvious  deficiencies  or 
weadoiess . 

c.  Appurtenant  Structures 

1.  Left  Spillway 

The  lake  level  at  the  time  of  inspection  was  aJaove  the  spillway 
crest.  The  concrete  ogee  and  discharge  channel  were  submerged 
and  could  not  be  inspected  in  detail,  but  appeaired  to  exhibit  only 
minor  surface  deterioration.  The  flow  over  the  crest  appeared  to 
be  smooth,  indicating  that  the  horizontal  alignment  is  good. 

There  is  a  possibility  that  vertical  monolith  joints  have  been  eroded. 
This  is  not  considered  to  be  a  present  hazard,  but  should  be  investi¬ 
gated.  Vertical  alignment  of  the  crest  appeared  to  be  satisfactory. 

2 .  Right  Spillway 

The  right  spillway  consists  of  3  weirs,  each  10  feet  wide. 

The  weir  crests  were  also  under  water  amd  could  not  be  inspected 
in  detail,  but  flow  was  smooth.  The  exposed  parts  of  the  right 
abutment  and  wingwalls  as  well  as  the  concrete  walls  separating 
the  weirs  show  minor  cracks  amd  heavy  spalling  in  some  areas, 
principally  at  the  water  line. 

3 .  Gatehouse 

The  gatehouse  concrete  foundation  has  undergone  surface  erosion 
up  to  4'*  deep  at  the  water  line.  A  long  horizontal  crack  was 
noted,  but  no  dislocation  has  resulted.  The  condition  of  the 
upper,  brick-built,  portion  is  generally  good,  but  the  access 
door  to  the  upstream  platform  is  jammed  shut. 
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4.  Low-level  Outlets 


The  low-level  outlet  gates  were  sutmerged  and  not  accessible  for 
inspection.  However,  the  2  main  sluice  gates  which  control  the 
direct  flow  to  the  Wemaque  River,  were  found  to  be  in  good  working 
order  and  operated  satisfactorily,  at  the  time  of  the  inspection. 

The  third  sluice  gate  which  originally  controlled  the  flow  to  the 
5*  diameter  penstock,  had  not  been  in  use  for  many  years. 

From  information  available,  it  appears  that  the  gate  is  not  oper¬ 
able.  A  concrete  surge  chamber  which  was  installed  downstream 
in  the  penstock  is  still  in  place.  The  penstock  was  originally 
installed  to  supply  water  to  a  private  manufacturing  company. 

It  could  not  be  determined  whether  the  full  length  of  the  original 
12,000  feet  of  penstock  is  still  in  place. 

5 .  Bridges 

The  superstructure  of  the  foot-bridge  over  the  right  spillway 
appears  to  be  in  sound  condition.  Ho  appreciable  damage  was 
detectable.  The  supporting  piers,  however,  as  well  as  the  adjut- 
ment  amd  wingwalls,  show  cracking,  surface  spalling  and  erosion 
at  the  water  line. 

6 .  Trash  Screens 

All  protective  trash  interceptor  screens  in  front  of  the  sluice 
gates  were  not  in  place  during  inspection.  Some  had  been  removed 
from  the  guide  slots  and  stored  in  the  gate  house.  The  lifting 
gantry  mechanism  was  rusted. 

d .  Reservoir  Area 

The  lake  perimeter  is  bounded  by  steep  to  moderate  slopes  which 
2u:e  wooded.  Extensive  residential  and  recreational  development 
was  evident  all  around  the  lake.  There  were  no  apparent  indica¬ 
tions  of  instability  of  slopes.  Sedimentation  could  be  obseirved 
at  the  ladce  discharge  on  the  right  side,  but  it  is  not  reported 
to  be  a  problem. 

e .  Downstream  Channel 

Below  the  spillways,  the  flow  enters  a  stilling  basin  of  inde¬ 
terminate  depth,  but  flow  is  not  turbulent. 

The  stream  channel  is  well  defined  with  a  roclcy  bottom.  A  few 
fallen  trees  are  obstructing  flow.  Some  man-made,  low  beurriers 
of  stone  were  seen  in  the  stream,  increasing  depth  locally. 
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Bwks  are  steeply  sloped  (1H:1V)  initially,  falling  back  to  3H:lv 
or  flat.  Banks  are  mainly  of  rock,  tree-covered,  and  appear  stable. 

Further  dovmstream,  a  weir  and  staff  gage  as  well  as  a  U.S.G.S. 
Gaging  Station  are  installed  to  monitor  the  flow. 

A  point  of  seepage  was  noted  on  the  right  bank,  about  60  feet 
downstream  of  the  dam.  The  flow  rate  was  estimated  at  2-3  cu. 
ft. /sec.  euid  slight  artesian  flow  was  noted.  It  should  be  noted 
that  a  heavy  rain  occurred  in  the  area  several  hours  earlier. 

The  downstream  channel  leads  into  the  Wanague  Reservoir,  about 
5  miles  below  the  dam. 
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SECTION  4 ;  OPERATIONAL  PROCEDURES 


4.1  Procedures 


Greenwood  I^ake  Dam  is  used  to  impound  water  for  recreation  activities. 
The  policy  is  to  maintain  a  nearly  constant  lake  level  close  to  the 
elevation  of  the  spillway  crest.  The  lake  level  is  maintained  by  un¬ 
regulated  discharge  over  the  spillway.  In  the  event  of  the  flow 
downstream  falling  below  a  minimum  amount  (as  described  in  Section 
1.2.g)  the  low-level  sluices  are  opened  by  the  Assistant  Ranger  of  Ring- 
wood  State  Paurk  to  maintain  a  minimum  flow.  The  lake  is  not  otherwise 
lowered. 

4.2  Maintenamce  of  the  Dam 

The  dam  is  maintained  by  the  New  Jersey  Bureau  of  Parks.  There  is  no 
formal  program  of  regular  inspection  and  maintenance  of  the  structures. 
No  records  of  work  done  at  the  dam  and  lake  are  kept. 

4.3  Maintenance  of  Operating  Facilities 

The  operating  facilities  consist  of  3  sluice  gates.  Sufficient  main- 
tenauice  has  been  caurried  out  to  insure  present  operability  of  2  sluice 
gates  only. 

4.4  Evaluation 


The  dam  auid  reservoir  appear  to  be  maintained  in  a  serviceable  condition, 
although  the  concrete  has  been  allowed  to  deteriorate  without  repair. 

Such  repairs  as  recommended  must  be  undertaken  to  prevent  accelerated 
deterioration  from  ice. 

Existing  operational  procedures  have  proved  satisfactory  for  majiy  years , 
although  the  need  to  maintain  the  minimum  flow  in  summer  is  reported 
to  draw  complaints  from  the  IcJce  users. 
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SECTION  5;  HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  Design 

The  dradnage  aurea  above  Greenwood  Lake  Dam  is  approxiip’ tely  27.1 
square  miles.  A  drainage  map  of  the  watershed  of  the  c  ..ti  site 
is  presented  on  Plate  1,  Appendix  D. 

The  topography  within  the  basin  is  moderately  to  steeply  sloped. 
Elevations  ramge  from  approximately  1,400  feet  above  MSL  ac  the 
east  end  of  the  watershed  to  about  640  feet  at  the  dam  site. 

Land  use  patterns  within  the  watershed  are  mostly  woodland  with 
concentrated  residential  development  about  the  lake  area. 

The  evaluation  of  the  hydraulic  and  hydrologic  features  of  the 
dam  emd  lake  was  based  on  criteria  set  forth  in  the  Corps  Guide¬ 
lines  and  additional  guidance  provided  by  the  Philadelphia 
District,  Corps  of  Engineers.  The  Spillway  Design  Flood  for  the 
dam  fails  in  a  range  of  1/2  PMF  to  PMF.  In  this  case,  the  lower 
end  of  the  range,  1/2  PMF,  is  chosen  since  the  dam  height  is  at 
the  middle  to  lower  range  of  the  size  category. 

The  probable  maximum  flood  (PMF)  was  calculated  from  the  probable 
maximum  precipatation  using  Hydrometeorological  Report  No.  33 
with  standard  reduction  factors. 

The  unit  hydrograph  was  determined  by  Snyder's  Method.  Snyder's 
peaking  coefficient  Cp  was  specified  by  the  COE  as  0.62.  The 
synthetic  unit  hydrograph  was  developed  with  the  aid  of  the 
HECl-DB  program. 

Initial  and  infiltration  loss  rates  were  applied  to  the  Probable 
Maximum  Precipitation  to  obtain  rainfall  excesses.  The  rainfall 
excesses  were  applied  to  the  unit  hydrograph  to  obtain  the  PMF 
and  various  ratios  of  PMF  utilizing  program  HECl-DB. 

The  SDF  pecdc  outflow  calculated  for  the  dam  is  6,161  cfs.  This 
value  is  derived  from  the  1/2  PMF,  and  results  in  overtopping 
of  the  dam,  ^«suming  that  the  lake  was  originally  at  the  spill¬ 
way  crest  elevation. 

The  stage-outflow  relation  for  the  spillway  was  determined  from 
the  geometry  of  the  spillway  and  dam,  utilizing  HECl-DB  program. 

The  reservoir  stage-storage  capacity  relationship  was  con5>uted 
directly  by  the  conic  method,  utilizing  the  HECl-DB  program.  The 
conic  method  assumes  that  the  reservoir  capacity  resembles  a 
series  of  vertically  stacked  cones.  The  reservoir  surface  areas 
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at  various  elevations  were  measured  by  planimeter  from  a  U.S.G.S. 
Quadrangle  topographic  map.  Reservoir  storage  capacity  included 
surcharge  levels  exceeding  the  top  of  the  deun,  and  the  spillway 
rating  curve  was  based  on  the  assunption  that  the  dam  remains 
intact  during  routing. 

A  breach  analysis  is  not  necessary  for  a  "significant"  hazard 
dam. 

Drawdown  calculations  indicate  that  to  entity  the  lake  to  an 
elevation  of  621.5'  MSL  through  the  two  low-level  sluices  would 
take  18  days,  assuming  a  2  cf s/square  mile  inflow.  This  is 
considered  to  be  aui  excessive  draw-down  period,  2uid  provision 
of  additional  outlets  should  be  considered. 

b.  Experience  Data 

Persons  famili^u:  with  the  lake  recall  the  water  level  rising 
by  up  to  2  feet  above  spillway  level  after  heavy  rainfall. 

The  down-stream  water  elevation  rose  by  approximately  4  feet  at 
this  time.  U.S.G.S.  Gaging  Station  No.  01383500  is  located  about 
600'  down-stream,  amd  records  indicate  a  maximum  rise  in  water 
level  of  about  6  feet  above  normal  after  a  storm  in  1955. 

c.  Visual  Observation 

The  downstream  channel  is  well  defined  between  steep  (1H:1V) 
banks  below  dam,  with  trees  growing  on  the  banks.  Within 
1,000  feet  the  banks  become  flatter.  The  first  occupied 
buildings  in  the  flood  path  are  2h  miles  downstream  at  Hewitt, 
emd  the  valley  above  this  location  hats  no  development  except 
for  a  road  which  is  not  heavily  travelled.  At  Hewitt,  it  is 
estimated  that  only  one  or  two  buildings  aure  in  the  flood-path. 

For  this  reaison,  the  haizaurd  potential  is  downgraded  from  "high" 
to  "significamt. " 

The  slopes  of  the  reservoir  are  moderate  to  steep  amd  do  not  ex¬ 
hibit  signs  of  instability.  The  drainage  area^  is  wooded,  moderate¬ 
ly  to  steeply  sloped  and  developed  for  residential  use  around  the 
lake. 

d.  Overtopping  Potential 

A  storm  of  magnitude  equivalent  to  the  SDF  would  cause  overtopping 
of  the  dam  to  a  height  of  1.67  feet.  Computations  indicate  that 
the  dam  can  pams  approximately  31  percent  of  the  PMF  without 
overtopping  the  daun  crest.  Since  one  half  the  PMF  is  the  Spillway 
Design  Flood  (SDF)  for  this  dam,  according  to  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams  by  the  Corps  of  Engineers, 
the  spillway  capacity  of  the  dam  is  assessed  as  "inadequate." 
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SECTION  6 ;  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Struct\iral  Stability 

a.  Visual  Observation 

All  components  of  the  structure  appear  to  be  in  satisfactory  con¬ 
dition  with  regard  to  stability,  except  for  minor  deficiencies 
which  require  further  investigation.  The  superstructure  of  the 
gate  house  and  of  the  approach  bridge  show  no  significant  signs 
of  deterioration.  The  substructures  were  partially  visible,  and 
show  numerous  cracks,  spalling  and  scouring  in  the  cdsutment 
and  wingwalls  and  gateway  walls.  The  spillways  were  completely 
submerged  and  not  accessible  for  detailed  visual  inspection. 

However,  there  is  a  possibility  of  erosion  In  the  spillways  as 
implied  in  an  inspection  report  (see  Section  6.1.c).  Therefore, 
further  investigation  is  recommended. 

In  view  of  the  existence  of  cracks,  the  right  bridge  abutment  should 
be  investigated  for  possible  undermining.  The  seepages  noted 
downstream  require  further  investigation  but  are  not  thought  to 
constitute  a  hazardous  situation. 

b.  Design  and  Construction  Data 

No  design  computations  were  uncovered  during  the  report  prepara¬ 
tion  phase.  No  foundation  soil  or  rock  parameters  are  available 
for  carrying  out  a  conventional  stability  analysis  of  the  struc¬ 
ture.  No  construction  data  or  specifications  relating  to  the 
gate- house  and  spillway  foundations  are  available  for  use  in  the 
stability  analysis. 

Some  drawings  for  the  spillway  and  gate  house  are  available  on 
microfiche  in  the  files  of  the  NJDEP. 

c.  Operating  Records 

NO  operating  records  are  availedsle  relating  to  the  stability  of 
the  dam.  The  dam  has  served  satisfactorily  since  its  construction 
in  about  1927-28. 

From  correspondence  records  available  on  microfiche  from  NJDEP,  it 
appears  that  an  inspection  of  C’*eenwood  Lake  Dam  after  a  severe 
flood  in  1955  revealed  the  following: 

The  sluice  gates  were  not  opened  in  time  before  the  flood  and  the 
reservoir  level  was  not  drawn  down.  This  resulted  in  excessive 
spillway  flow  auid  flooding  downstream;  However,  no  structyral 
damage  to  the  dam  w^ls  detected. 
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Another  report  on  inspection  after  a  flood  in  1968  indicates  that 
considerable  deunage  was  detected.  The  spillways  and  the  gate 
outlets  showed  extensive  spalling  and  exposure  of  coarse  aggregate. 


Significant  cracking  was  also  visible  in  the  gate  house  walls, 
but  it  is  doubtful  if  this  damage  was  all  caused  by  the  flood. 

d.  Post-Construction  Changes 

No  records  of  any  alteration;  repair  work,  or  any  other  construc¬ 
tion  activity  on  the  dam  subsequent  to  the  initial  construction 
of  the  1927/28  period  are  available. 

e.  Static  Stability 

A  static  stability  analysis  was  not  performed  for  Greenwood  Lake 
Dam  because  the  lack  of  data  on  which  to  base  assumptions  of 
material  properties  might  produce  misleading  results.  The  static 
stcdjility  is  considered,  by  inspection  only,  to  be  satisfactory. 

f.  Seismic  Stability 

The  d2un  is  located  in  Seismic  Zone  1,  as  defined  in  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  prepared  by  the  Corps 
of  Engineers.  In  general,  projects  located  in  Seismic  Zones  0, 

1  and  2  may  be  assumed  to  present  no  hazeurd  from  earthquake, 
provided  the  static  stability  conditions  are  satisfactory  and 
conventional  safety  margins  exist.  Since  the  last  two  conditions 
are  considered  to  be  satisfactory,  seismic  stzdjility  is  not  re¬ 
garded  as  a  problem  on  this  dam. 
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SECTION  7;  ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Safety 

The  dam  has  been  inspected  visually  and  a  review  has  been  made 
of  the  available  engineering  data.  This  e^sessment  is  subject 
to  the  limitations  inherent  in  the  visual  inspection  procedures 
stipulated  by  the  Corps  of  Engineers  for  a  Phase  I  report. 

The  safety  of  Greenwood  LeUce  Dam  is  in  question  because  the  dam 
does  not  have  adequate  spillway  capacity  to  pass  the  PMF  or 
even  one-half  of  the  PMF  without  overtopping.  Overtopping  of 
the  abutments  carries  with  it  the  deuiger  of  possible  progressive 
fadlure  of  the  structures.  The  dam's  present  spillway  capacity 
is  about  31  percent  of  the  PMF  and  is  judged  to  be  "inadequate." 

No  definitive  statement  pertaining  to  the  safety  of  the  structure 
C2U1  be  made  without  acquisition  of  foundation  material  engineering 
properties . 

Based  on  a  ctirsoxy  geological  survey  and  a  review  of  available 
pertinent  literature  it  appears  that  the  dcun  site  contains  mostly 
glacial  fill  overlying  gneissic  bedrock.  The  material  appeeirs 
to  be  sound  as  a  structural  foundation  base,  however,  a  detailed 
investigation  is  required  to  verify  this. 

b.  Adequacy  of  Information 

The  information  uncovered  was  adequate  to  perform  hydrologic  com¬ 
putations,  although  the  depth  of  the  lake  is  not  known.  The 
data  was  insufficient  to  perform  a  computation  of  the  dam's 
stability.  An  assessment  of  the  dam  could  be  made  by  visual 
observation  only. 

c.  Urgency 

Carry  out  a  more  precise  hydrologic  and  hydraulic  aned-ysis  of 
the  dam  within  six  months,  to  determine  the  need  and  type  of 
mitigating  measures  necessaury.  If  required,  conduct  a  study 
of  the  meams  of  increasing  spillway  discharge  capacity  emd 
develop  alternative  schemes  for  construction.  This  should 
include  the  installation  of  a  tailwater  gage. 

Studies  to  determine  the  hydrologic  and  hydraulic  ability  of  the 
bridge  to  withstand  overtopping  and  of  the  gate  house  to  with- 
stamd  hydrostatic  presstire  should  be  undertaken  by  an  engineer 
qrialified  in  the  design  and  construction  of  dams  within  six  months. 
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The  existing  dam  plans  euad  drawings  should  be  annotated  and 
updated  to  form  a  coherent  as-built  set  within  a  re2isonable 
period  of  time. 

The  seepages  noted  on  the  right  bank  should  be  investigated 
within  three  months. 

Tests  to  determine  the  engineering  properties  of  the  foundation 
material  of  the  dam  should  be  made  within  6  months,  and  a 
steUbility  analysis  based  on  the  findings  should  be  made 
immediately  upon  acquisition  of  data. 

All  low-level  sluice  gates  should  be  inspected  by  a  diver 
within  12  months.  The  extent  of  erosion  in  the  monolith 
joints  should  be  investigated  at  the  same  time. 


7.2  Remedial  Measures 


a.  Alternatives  for  Increasing  Spillway  Capacity 
Alternatives  for  increasing  spillway  capacity  are  ais  follows: 

1.  Raise  the  dam,  abutment  and  bridge,  thus  permitting  a 
higher  dischcurge  to  pass  over  the  spillway  and  reducing 
the  possibility  of  overtopping.  However,  it  must  be 

kept  in  mind  that  the  downstream  cheuinel  capacity  is  already 
less  them  the  spillway  capacity. 

2.  lK?wer  the  main  spillway  crest  elevation. 

3.  A  combination  of  any  of  the  above  alternatives. 

b.  Other  Remedial  Measures 

1.  Reped-r  all  spalled,  eroded  and  cracked  concrete  with  epoxy 
cement  within  6  months. 

2.  Based  on  the  results  of  the  divers  inspection,  repair  low- 
level  sluices  as  necessary. 

c.  Recommendations 

The  following  additional  action  is  recommended. 

1.  Replace  the  trash  screens,  restore  the  lifting  gantry  and 
re-open  access  to  the  rear  gate-house  platform  within 

a  reasonable  period  of  time. 

2.  Establish  a  flood  weuming  system  for  the  downstream  communities 
within  three  months. 
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3.  Consider  providing  additional  low-level  discharge  facilities, 
d.  O  &  M  Procedures 

A  formalized  program  of  annual  inspections  of  the  dam  by  an 
engineer  experienced  in  the  design  and  construction  of  dams 
should  be  initiated,  utilizing  the  standard  visuad  check  list 
in  this  report.  Headwater  ^md  tadlwater  gages  should  be 
read  during  severe  rain  storms  and  at  routine  operating 
euid  meu.ntenauice  visits  to  cne  dam.  A  permanent  log  should  be 
kept  of  all  maintenance  visits  to  the  dam,  the  lake  2md  the 
outlet  passages.  Movement  euid  settlement  of  the  structures 
should  be  monitored  reguleurly  by  means  of  surveying  monuments. 

All  seepage  should  be  monitored. 
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CHECK  LIST 
VISUAL  INSPECTION 


VISUAL  EXAMINATION  OF  OBSERVATIONS  |  REM7UUCS  AND  RECOMMENDATIONS 


Supported  on  glacial  till  overlying  gneissic  rock. 


FOUNDATIONS 


VISUAL  EXAMINATION  OF  OBSERVATIONS  I  REMARKS  AND  RECOMMENDATIONS 


EMERGENCY  GATE 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  AND  RECOMMENDATIONS 


DOWNSTREAM  CHANNEL 
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DESIGN,  CONSTRUCTION,  OPERATION 


RAINFALL/RESERVOIR  RECORDS  Not  available. 

(N.B.  Refer  to  U.S.G.S.  Records  of  Gaging  Station  No.  01383500 
for  water  elevations  in  channel) . 
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CHECK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 


APPENDIX  B 
PHOTOGRAPHS 
(Taken  on  May  9,  1979) 
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Photo  No.  2  -  Overall  view  of  left  side  of  dam  from  downstream. 


Photo  No.  1  -  Overall  view  of  right  side  of  dam  from  downstream.  The 
right  spillway,  bridge  structure,  gate  house  and  surge  tank  can  be 
seen. 


Photo  No.  4  -  Detail  of  gatehouse  foundation,  showing  the  spalled  con¬ 
crete  at  the  water  line,  and  the  leak  in  the  central  sluice. 


Greenwood  Lake  Dam 


Photo  No.  5  -  Detail  showing  the  upstream  side  of  the  gatehouse.  Note 
the  headwater  gage,  the  lifting  gantry  for  the  trash  screens,  and  the 
good  exterior  condition  of  the  house. 


Photo  No.  6  -  Detail  of  the  left  rock  abutment,  showing  the  tree  lodged 
at  the  spillway  crest,  and  the  smooth  flow  on  the  spillway. 


Greenwood  Lake  Dam 
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Photo  No.  7  -  View  of  upstream  side  of  the  footbridge  to  the  gatehouse. 
Note  the  lake  bottom  upstream  of  the  right  spillway. 


Photo  No.  9  -  Overall  view  of  Greenwood  Lake  looking  upstream.  Note 
the  shoreline  buildings  and  boat  stages. 


Photo  No.  10  -  View  of  downstream  channel  -  Wanaque  River.  Note  the 
steep,  rocky  banks  and  the  tree  growth. 


Photo  No-  11  -  View  of  the  U.S.G.S.  flow-measurement  weir  approximately 
600'  downstream  of  the  dam.  Note  the  gage  and  the  walled  venturi  chan- 


Photo  No.  12  -  View  of  the  U.S.G.S.  Gage  Station  at  the  weir 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 

Name  of  Dam;  _ Greenwood  Lake  Dam  (Wanaque  River) _ 

Drainage  Area  Characteristics;  Woodland,  with  residential  development  around 

the  lake. 

Elevation  Top  Normal  Pool  (Storage  Capacity) ;  635.52*  MSL  (13,269  acre-feet) 

Elevation  Top  Flood  Control  Pool  (Storage  Capacity) ;  _ N/A _ 

Elevation  Maximum  Design  Pool;  (SDF)  640.77*  MSL  (24,556  acre-feet) _ 

Elevation  Top  0am;  639.10*  MSL  (20,490  acre— feet) 

SPILLWAY  CREST 


a. 

Elevation 

635.52*  MSL 

b. 

Type 

Two  concrete  ogees. 

c. 

Width 

2* 

d. 

Length 

120* 

(effective) 

e. 

Location  Spillover 

Full  : 

Length,  both  side  of  gatehouse. 

f. 

No.  and  Type  of  Gates 

N/A 

OUTLET  WORK 

a. 

Type  2  manually  operated,  rising 

stem  sluice  gates  60"  x  42". 

b. 

Location  Contained 

in  gatehouse 

at  center  of  dam. 

c. 

Entrance  Inverts 

621.5 

*  MSL 

d. 

Exit  Inverts 

621.5 

*  MSL 

e. 

Emergency  Draindown  Facilities  _ 

None. 

HYDROMETEOROLOGICAL  GAGES 

a. 

Type 

N/A 

b. 

Location 

N/A 

c. 

Records 

N/A 

MAXIMUM  NON-DAMAGING  DISCHARGE  3089  cfs 
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